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Abstract: The aim of the current study is to examine gender, age. and cross-country differences in
fear of COVID-19 and sense of loneliness during the lockdown, by comparing people from those
countries with a high rate of infections and deaths (e.g., Spain and Italy) and from countries with
a mild spread of infection (e.g., Croatia, Serbia, Slovakia, Slovenia, and Bosnia and Herzegovina).
A total of 3876 participants (63% female) completed an online survey on “Everyday life practices
in COVID-19 time” in April 2020, including measures of fear of COVID-19 and loneliness. Males
and females of all age groups in countries suffering from the powerful impact of the COVID-19
pandemic reported greater fear of COVID-19 and sense of loneliness. In less endangered countries,
females and the elderly reported more symptoms than males and the young; in Spanish and Italian
samples, the pattern of differences is considerably more complex. Future research should thoroughly
examine different age and gender groups. The analysis of emotional well-being in groups at risk
of mental health issues may help to lessen the long term social and economic costs due to the
COVID-19 outbreak.
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1. Introduction
By the mid of January 2020, the Chinese government had quarantined the city of
Wuhan (11 million inhabitants) and subsequently extended the measure to Hubei province
(60 million inhabitants) to contain the Coronavirus Infectious Disease 2019 (COVID-19)
epidemic. Since that time, there has been a progressive spread of the virus throughout the
world, with 24,854,140 reported infections and 838,924 deaths attributed to COVID-19 by 30
August 2020 [1]. On 11 March 2020, the World Health Organization (WHO) declared a state
of pandemic. Quarantine (i.e., the segregation of one or more healthy people inside their
own homes, to prevent infection and the virus spreading) was considered one of the most
helpful measures in containing the infection. Most countries issued varying degrees of
“shelter-in-place” orders [2] and almost one-third of the global population has faced some
form of quarantine [1] due to the COVID-19 outbreak in the last few months. However,
there is evidence that undergoing quarantine can have detrimental effects on people’s
psychological health [3], with anxiety, anger, insomnia, and somatic symptoms, mainly due
to the loss of freedom, the separation from loved ones, uncertainty over the disease, and
shortage of everyday supplies.
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To date, there is some evidence showing the negative impact of the COVID-19 pandemic on psychological well-being [4–6]. One of the first surveys, which was conducted
in China during the lockdown, showed that more than 50% of participants rated the psychological impact of COVID-19-related restrictions as moderate or severe [7], with greater
difficulties associated with the effects of COVID-19 pandemic on daily life and social and
work activities [8–10]. Of course, this negative impact is even greater for healthcare professionals tackling this global crisis [11], with a considerable proportion of workers reporting
symptoms of depression, anxiety, and stress [12]. The negative psychological effects of the
COVID-19 pandemic on the individual’s mental health states were further confirmed in
studies from several Western countries [13–15].
As COVID-19 continues to spread, so does the research on people’s experience of
fear during the pandemic. Fear of personal infection or infecting loved ones is common
among people exposed to any infectious disease outbreak [3,10], and it is worth carrying
out a specific examination of the characteristics of the fear of COVID-19. Globally, more
than 72 million people have contracted the virus infection, and 1.6 million have died
(by first week of December 2020). Thus, it is likely that the high mortality rates due to
COVID-19 have negatively impacted on the individual’s feelings of fear of contagion
and anxiety throughout all countries of the world. In the current study, we will focus
on a cross-country examination of the COVID-19 outbreak and on the fear of COVID-19,
by differentiating between European countries that reported a powerful impact of the
infection (e.g., Italy and Spain) and those that reported a mild impact (e.g., Croatia, Serbia,
Slovakia, Slovenia, and Bosnia and Herzegovina) during the first wave of the pandemic
(see Supplemental Figure S1). More specifically, during the time lag of the current study
(15–28 April 2020), there has been a reported cumulative 199,414 infected and 26.977 deaths
in Italy (329 infected rate /9.8 death rate), and 213,095 infected and 23.822 deaths (455/11.9)
(Infected rate (infected/100.000 inhabitants, death rate (deaths/100.000)) in Spain. In only
the time of the online survey, they both witnessed over 10.000 deaths. These numbers are
higher than those that were officially reported in Croatia (49.7/0.7) Slovenia (67.7/1.3),
Serbia (94.7/0.8), Slovakia (15.8/0.2), and Bosnia and Herzegovina (47.7/0.6). Both Italy
and Spain have applied emergency epidemiological measures: first quarantine, and then
total lockdown. The other countries covered by this research adopted mild restrictions, i.e.,
the introduction of a state of emergency, with curfew (Serbia, Bosnia and Herzegovina), the
introduction of a state of emergency without curfew (Slovenia, Slovakia), and the “closure
of public life” (Croatia). Given the aforementioned differences, not only in numbers of
citizens infected/deceased, but also in the nature/type of epidemiological emergency
measures, the investigation of differences regarding the negative consequences of the
COVID-19 pandemic seems worthwhile.
Although fear is an adaptive response in the presence of danger, it has been suggested
that the construct of fear of COVID-19 should be examined within an integrated complex
model [16]. For example, fear of infection can trigger healthy behaviors or, on the contrary,
prompt anxiety about health. Concerns and fears about one’s own health and the wellbeing of one’s own beloved ones (particularly the elderly or people suffering from any
physical illness) can exacerbate feelings of anxiety. If these concerns are prolonged over
time, they may increase the risk of serious mental health conditions, including anxiety
disorders, stress, and trauma-related disorders [17]. Moreover, feelings of uncertainty
about the future and the lack of an effective vaccine may have led people to heighten their
fear of COVID-19 during quarantine. To date, some new tools for the assessment of the Fear
of COVID-19 have been developed [18–20] to provide healthcare professionals with a valid
measure for monitoring fear and anxiety of individuals during the COVID-19 crisis [18,21].
Previous research showed a significant association between the fear of COVID-19 and
the most widely-recommended strategies to control the spread of COVID-19, such as
spatial distancing and handwashing [22,23]. People with an excessive fear of the infectious
outbreak are more likely to report greater psychosocial distress, whereas people showing
little anxiety are more likely to disregard the physical distancing [20,24].
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An important step towards understanding the critical characteristics of this construct
is to examine the cross-country similarities and differences in fear of COVID-19. Although
there is some evidence to suggest that fear of COVID-19 may be concentrated in those
regions with the highest reported COVID-19 cases [25], there has been limited research as to
whether fear may differ in those European populations subjected to a high or limited impact
of the infection and to policies of strict restriction. Moreover, the association between fear
of COVID-19 and social isolation during the lockdown needs to be further investigated in
cross-cultural research. To date, the link between people’s experience of fear of COVID19 and feelings of loneliness has received little research attention. Although physical
distancing measures have been critical in containing the rate of infection, there is concern
that limits on social activities and restrictions on in-person social contacts may increase
feelings of loneliness [26,27]. Prior research on the experience of loneliness in response to
the social restrictions due to the COVID-19-related quarantine reported mixed findings.
For example, it was shown that being under a stay-at-home order was associated with
greater loneliness and health anxiety. However, the higher perceived impact of COVID-19
on participants’ daily life was significantly associated with higher perceived social support
and lower loneliness [14]. Moreover, a recent longitudinal study [27] showed that although
people perceived an increased absence of social connections during the initial stages of the
COVID-19 outbreak, they did not feel more isolated in response to the implementation of
social distancing measures.
To the best of our knowledge, no previous research has examined the link between
fear of COVID-19 and feelings of loneliness during the lockdown transversely across
countries. It is likely that lockdown measures have resulted in worsening individual’s
sense of loneliness and fear of COVID-19. Although some studies showed that individuals
who felt lonely in the pandemic reported symptoms of anxiety and depression [13,28],
and that greater emotion regulation difficulties and depression may be risk factors for
loneliness [29], interplay remains unknown between feelings of loneliness and fear of
COVID-19 in countries facing varying levels of the spread of infection as well as different
home-confinement policies.
The present study examines individuals’ experience of fear of COVID-19 and loneliness in response to physical distancing and restriction measures undertaken to contain the
outbreak of COVID-19 in different countries. More specifically, this study aims to examine
potential cross-country differences in the measures of fear of COVID-19 and loneliness
across two groups of European countries subject to varying impact of the COVID-19 pandemic (e.g., with regard to the number of deaths and measures of total lockdown). We
hypothesize that fear of COVID would be associated with loneliness during the pandemic
and can represent top stressors. Moreover, in line with prior studies [13,28], we expected
that countries reporting a high death and infection rate would display a higher fear of
COVID-19, associated with feelings of loneliness, compared to countries reporting a low
infection and death rate in the midst of the pandemic. We also aim to examine gender
and age group differences across countries. We do expect gender differences in fear of
COVID-19 and loneliness, and it was hypothesized that females would report more fear of
COVID-19 and would feel lonelier than males, in accordance with previous research [27,29].
Finally, we expected that the elderly would feel lonelier and would also display greater
fear of COVID-19 than the young in all countries [6,13].
2. Materials and Methods
2.1. Participants and Data Collection
The sample consisted of 3876 participants (1422 males, 2442 females) from 7 European
countries (Italy, Spain, Bosnia and Herzegovina, Croatia, Serbia, Slovakia, Slovenia), whose
ages ranged between 18 and 82 years (M = 31.94; SD = 12.02). The majority of participants
described themselves as female (N = 2442, Mage = 31.88 years; SD = 12.96), 1422 described
themselves as male (Mage = 32.05 years; SD = 13.14), and 12 described themselves as other
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gender (e.g., transgender, bigender, non-binary). However, given the very low number in
this grouping (0.3%), in the current study, we limited data analyses to men and women.
Recruitment of participants was designed as an online survey with a general invitation
to participate. Participants could “respond,” i.e., choose to participate, without receiving
incentives. From the point of view of sampling within the consortium of the 7 countries
that conducted the study, the first target group was students of faculties of the consortium
and then their wider social networks. Participants were invited to participate in the survey
with personal transmission of the questionnaire via individual e-addresses databases and
posting the link to the questionnaire on social networks, official webpages of partners’
organizations, and local on-line newspapers.
Participants completed a 22-item online survey “Everyday life practice in COVID-19
time” during the restriction time for COVID-19 pandemic (see Supplemental information),
from 15 April 2020 to 28 April 2020 [30]. Participants had to be 18 years or older and
living in the European countries indicated. They were categorized into four age groups:
emerging adults (between 18 and 25 years old), young adults (between 26 and 39 years old),
middle-aged adults (between 40 and 60 years old), and older adults (60 years or older) (see
Table 1). However, due to the COVID-19-related restrictions and the limited recruitment
window (14 days) we were able to conduct a non-probability sample. All materials and
procedures were reviewed and approved by the consortium of six partners from Science
and Research Centre Koper, Slovenia; Faculties of Sport at University of Novi Sad, Serbia;
University of Palermo, Italy; University of Zagreb, Croatia; University of Presov, Slovakia;
and University of Cadiz, Spain. The study was conducted in accordance with the ethical
standards of the Declaration of Helsinki, and all participants signed statements of informed
consent to participate in this study. The Ethics Committee of the University of Novi Sad
(Nr. 46-06-02/2020-1) approved this study prior to data collection. Each institution of the
participating countries agreed to move forward with the study under the Institutional
Review Board approval of the University of Novi Sad. Participants were informed that
all data would have been processed and managed by the legislation for the protection of
personal data and the General Data Protection Regulation (GDPR). They were able to leave
the questionnaire at any stage before the submission process. Only surveys with completed
mandatory questions were taken for further analysis.
Table 1. Discriminant Analysis results.
Roots
Removed

Eigenvalue

Canonical
Correlation

Wilks’
Lambda

Chi-Squared

df

p

0
1
2
3

0.16
0.04
0.01
0.01

0.37
0.18
0.11
0.08

0.82
0.95
0.98
0.99

776.60
203.01
69.44
24.94

60
42
26
12

<0.001 ***
<0.001 ***
<0.001 ***
0.02 *

(*** p < 0.001; ** p < 0.01; * p < 0.05).

2.2. Measures
The survey was made up of socio-demographic questions (revealing age, gender,
education, and nationality), the Fear of COVID-19 Scale [18], and the Three-Item Loneliness
Scale [31]. The questionnaires were translated and back-translated to ensure that the
wording was appropriate for Spain, Bosnia and Herzegovina, Croatia, Serbia, Slovakia,
and Slovenia. The study was conducted in line with some recommendations by Swami
and Barron [32] to ensure semantic equivalence. In the first step (forward translation)
the original questionnaire was translated into the target languages by two mother tongue
translators. Each translator produced an independent translation, and all participated to a
synthesis meeting. For back translation, two separate native English-speaking translators
independently translated the synthesized version of the target questionnaire into English.
The forward and back translations were reviewed by a research committee with language
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professionals and methodologists, in order to make final semantic adjustments and produce
the final version of the measure.
2.3. Fear of COVID-19 Scale
Participants completed the Fear of COVID-19 Scale by Ahorsu et al. [18], which
consists of 7 items with answers on a 5-point scale, from completely disagree to agree. It
was constructed considering existing scales on fears, expert evaluations, and interviews,
and it shows very good psychometric properties. Specifically, it shows stable psychometric
properties across countries, with a good reliability (Cronbach alphas: Italy, 0.86; Spain, 0.87;
Bosnia and Herzegovina, 0.89; Croatia, 0.85; Serbia, 0.85; Slovakia, 0.83; Slovenia, 0.85).
2.4. Three-Item Loneliness Scale
Loneliness was measured by the 3-item Loneliness Scale by Hughes et al. [31]. It
consists of three items determining lack of companionship, the feeling of being left out, and
the feeling of being isolated from others, measured on the frequency Hardly Ever, Some of
the Time, and Often. For the purposes of the present study, the items were treated as three
different indicators of feelings of loneliness.
2.5. Data Analysis
Descriptive statistics of the total result for the Fear of Covid-19 Scale and items from the
Three-Item Loneliness Scale were calculated on the total sample and subgroups regarding
gender, age, and country. Correlational analysis through Pearson’s r was performed to
see whether loneliness items and fear of COVID-19 were interrelated. Countries were
divided into two groups, with, specifically, the most endangered, Italy and Spain (C2),
in one group and Slovenia, Croatia, Serbia, Slovakia, and Bosnia and Herzegovina in the
other group (C1).
Establishing significant multivariate differences of two or more groups was tackled
by discriminant analysis [33,34]. Subsequently, the canonical multi-group discriminant
analysis of groups defined by age, gender, and country was carried out on the total result
of the Fear of COVID-19 Scale and items from the Three-Item Loneliness Scale, by using
the Discriminant Function Analysis procedure described by Jennrich [35] in STATISTICA
(version 13.0, TIBCO, Palo Alto, CA, USA). The results of multivariate and multiple-group
discriminant analysis are (1) the number of significant discriminant functions, (2) the
identification of variables defining each discriminant function, and (3) the mapping of the
groups in the space defined by discriminant functions [36]. The significance of the first
and subsequent discriminant functions was tested by Wilks’ lambda values at the level of
statistical significance p < 0.01. Standardized discriminant coefficients and correlations of
independent and discriminant variables were determined. The means for the discriminant
functions by group (namely, group centroids) were computed; centroids were represented
in three-dimensional Cartesian space.
3. Results
3.1. Preliminary Results
Descriptive statistics are summarized in Supplement Tables S1 and S2. Twelve participants who identified as being in the “other” gender category were excluded. Therefore,
the total sample size was N = 3864 for further testing on the Fear of COVID-19 and the
Loneliness scales. Fear of COVID-19 and loneliness items (lack of companionship, feeling
left out, and feeling isolated) were significantly correlated at p < 0.01. Independent variables
distributions are significantly different from the norm because of skewness, but this should
not invalidate the discriminant analysis [37,38].
3.2. Discriminant Analysis
Canonical discriminant analysis of groups defined by age, gender, and country for
the Fear of COVID-19 and the Three-Item Loneliness Scale resulted in three significant
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discriminant functions (see Table 1), whose discriminant coefficients are represented in
Table 2. The first discriminant function is predominantly defined by the result of Fear
of COVID-19 (standardized discriminant coefficient = 0.963; correlation with discriminant function = −0.896); feeling that the lack of companionship contributes to a lesser
extent (standardized discriminant coefficient = −0.351; correlation with discriminant
function = −0.325). The second discriminant function is mainly defined by feeling isolated
from others (standardized discriminant coefficient = −0.709; correlation with discriminant
Int. J. Environ. Res. Public Health 2021,
18, x
7 of 12
function
= −0.926) and the tendency to feel the lack of companionship more (standardized
discriminant coefficient = −0.313; correlation with discriminant function = −0.689). The
third discriminant function is determined by feeling left out (standardized discriminant
coefficient
= 1.233; correlation
with discriminant
function
= 0.74);
partial
contributions
The centroids
of female groups
from C1 countries
also show
that
fear increases
with of
age;
compared
with of
males,
femaleare
centroids
are shifted
only
the
two
further
measures
loneliness
also detected,
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2
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Items
value is in the young
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S
F
S
F
S
F
The centroids of groups from less endangered countries (C1), on the second discriThe Fear of COVID-19 Scale
0.963
0.896
−0.239
−0.405
−0.174
−0.048
minant function, show that females feel isolated from others more often and feel the lack
How often do you feel that you lack
−0.351
−0.325
−0.313
−0.689
−0.489
−0.214
companionship? of companionship more than males. Three female groups from Italy and Spain (C2) have
near-zero
values
and
only
the
young
adult
female
group
has
centroid
on
the
negative
side
How often do you feel left out?
−0.028
−0.056
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1.233
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function;
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from
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three
age
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have
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on
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−0.141
−0.155
−0.709
−0.926
−0.430
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4. Discussion
The present study examined cross-country differences concerning the fear of COVID19 and loneliness due to the varying degrees of outbreak severity. Our results suggest that
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Table 3. Centroids distinguished according to country (C1 and C2), gender (M, F), and age (1—
emerging adults 18–25 years, 2—young adults 26–39 years, 3—middle-aged adults 40–59 years and
4—elderly of 60 years and more).
Countries 1 (C1)

M1
M2
M3
M4
F1
F2
F3
F4

Countries 2 (C2)

Root 1

Root 2

Root 3

Root 1

Root 2

Root 3

−0.587
−0.316
−0.003
0.082
−0.286
0.078
0.269
0.727

0.141
0.244
0.309
0.087
−0.229
−0.017
−0.036
−0.153

−0.047
−0.075
0.082
0.167
−0.004
0.001
0.207
−0.053

0.281
0.252
0.558
1.206
0.504
0.902
0.859
0.613

0.226
0.164
0.413
−0.164
0.007
−0.248
0.036
0.009

−0.138
−0.083
0.223
−0.030
−0.151
−0.192
−0.108
0.087

The centroids of female groups from C1 countries also show that fear increases with
age; compared with males, female centroids are shifted to higher values and only the
youngest group centroid is positioned on the negative side of the function. All the centroids
of groups from Italy and Spain (C2), on the first discriminant function, are on the positive
side of the function; they do not show the same regularity as groups from less endangered
countries. The first three age groups of males have lower values then corresponding female
groups, but the eldest males have the highest centroid value on the first function. The
emerging-adult female group has the lowest value, whereas the highest value is in the
young adult female group.
The centroids of groups from less endangered countries (C1), on the second discriminant function, show that females feel isolated from others more often and feel the lack
of companionship more than males. Three female groups from Italy and Spain (C2) have
near-zero values and only the young adult female group has centroid on the negative side
of function; males from the first three age groups have centroids on the positive side of the
function, and the eldest male group has the centroid on the negative side of the function.
The third discriminant function is defined by the feeling of being left out. In the
groups from less endangered countries (C1) only elderly males and middle-aged females
have centroids on the positive side of the function, the others have near-zero values. Seven
groups from Italy and Spain (C2) have near-zero or centroids on the negative side of the
function; only the group of middle-aged males felt they were being left out more often.
4. Discussion
The present study examined cross-country differences concerning the fear of COVID19 and loneliness due to the varying degrees of outbreak severity. Our results suggest that
both males and females in European countries, in April 2020, suffering from a powerful
impact of the COVID-19 pandemic (i.e., Italy and Spain) reported higher fear of COVID-19
and sense of loneliness than those in countries with a lesser spread of the virus. Consistent
to our hypotheses, it is likely that the higher number of infections and deaths in the first
months of the first wave of the pandemic and the strict shelter-in-place orders in Italy
and Spain could have fostered heightened levels of fear of COVID-19 and feelings of
loneliness. Moreover, from the analyses, it resulted that people who had a high level of fear
of COVID-19 tended to suffer loneliness to a lesser extent and those feeling more isolated
also tended to feel the lack of companionship. However, discriminant analysis showed that
this pattern of results should be examined in more detail by considering the different age
and gender groups.
As expected, from the analysis of the centroids, in countries with low death rates
and mild social restrictions (C1), both the emerging adults and young adults did not
show a high level of fear, but felt the lack of companionship, especially in the case of
men; at the same time, middle-aged and older women showed a higher level of fear and
lower lack of companionship. Conversely, people from high death rate countries and
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harsh restrictions (C2) experienced a higher fear of COVID-19, without feeling the lack of
companionship. Furthermore, middle-aged men and young adult women felt both the
lack of companionship and being left out. These results are not surprising if we consider
that during the time-lag of the survey, Italy and Spain underwent strict restrictions and
lockdown, which could have impacted on the people’s sense of loneliness. Moreover, Italy
and Spain registered over 10,000 deaths in the two weeks of the survey alone, while Bosnia
and Herzegovina, Slovenia, Slovakia, and Serbia had 160 deaths in total. Furthermore,
previous data from the USA also showed that fear appeared to be concentrated in regions
with the highest reported COVID-19 cases [25].
Regarding the influence of gender, our results confirmed that women reported greater
fear than men both in C1 and C2 countries. This finding is consistent with literature
showing that females may be more vulnerable to developing psychosocial distress during
the pandemic [6,8]. Research on the impact of COVID-19 pandemic on men’s and women’s
well-being treated separately is still scarce and there is a need to tackle gender equality
in any decision making for the COVID-19 [39]. The findings of the current study suggest
that the discriminant functions can be used to identify sub-groups at high risk of distress
during the COVID-19 pandemic. The elderly females from countries with low death rate
could be considered a group at moderate risk of excessive fear of COVID-19 and lack of
companionship. Given the mild restrictions imposed in these countries, this vulnerable
group could be supported by regular exercising and maintaining a healthy diet pattern to
help prevent symptoms of stress during the pandemic.
Of note, in Italy and Spain, older men (who are at a higher risk of COVID-19 complications) represent a class of individuals at risk of a high fear of COVID-19 and feelings
of social isolation. From a policymaking perspective, more attention should be paid to
these vulnerable groups by enhancing on-line health services and support. Moreover, these
vulnerable groups should be helped in avoiding potentially false reports and continually
checking COVID-19 related news, in order to alleviate their feelings of fear and anxiety.
The COVID-19 outbreak is likely to worsen the individual’s perception of loneliness
by reducing social interactions and contacts [29]. Given that loneliness is a risk to physical
and mental health, there has been a call for a public health framework to tackle loneliness
during COVID-19, especially in older adults [40,41]. Our results showed that the older
male group in Italy and Spain felt isolated from others and felt the lack of companionship
more often. They also reported a higher fear of COVID-19 than other age groups. Thus,
they may be identified as a sub-group at high risk of social distress during the COVID-19
pandemic [40]. Overall, the results of this study, which was conducted during the first
wave of the COVID-19 pandemic, indicate multiple correlations between fear of COVID19 and feelings of loneliness, with socio-demographic characteristics of individuals on
the one hand and epidemiological emergency measures at the state level on the other.
Therefore, they point to the need for more detailed research, with a focus on gender,
generation, or socio-economic groups. For example, a cross-cohort study from the UK
reported that young adults, people with a lower education and income, and people living
alone had a higher risk of being lonely [42]. Further research is necessary to examine
whether the accumulation of multiple risk factors can impact on loneliness levels across
different European countries. Physicians could help lonely adults to use social services and
community-based organizations, and support them in alleviating loneliness and addressing
essential needs [43]. Our results showed that females in C1 countries felt isolated from
others and with a lack of companionship more often than males. It could be speculated that
in countries with mild social restrictions following the COVID-19 outbreak, women were
more fully engaged with demanding family activities than men and had less opportunities
for social interactions, thus feeling lonelier at this difficult time.
Strengths and Limitations of the Study
The main strength of the current study is that we examined the impact of the COVID19 outbreak on fear and the sense of loneliness in a large sample of populations from
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different European countries. This study also has several limitations. First, the study
relies on cross-sectional data, which were collected during the first wave of the pandemic.
Further research is needed to examine how the levels of fear of COVID-19 and loneliness
changed over time. Second, limitations of the study exist in terms of the self-selective
nature of participation in this online study. Furthermore, the recruiting per country resulted
as unbalanced. There is evidence that disadvantages of online and single wave approach
are a low control over the sample and response rates from low to modest, which can
result in an unbalanced structure of the sample [44–46]. Further research is necessary to
replicate these findings with balanced and representative samples of the general population.
Moreover, well-educated people are more likely to participate in an on-line survey than
the less-educated, as confirmed by Smith [47], and people of a low socioeconomic status
might not be provided with the internet and IT technology. Third, the fear of COVID-19
represents a novel construct and the importance and validity of this variable remains
unknown [16]. Moreover, the fear of COVID-19 scale was not fully validated for some
of the languages used in the current study and further research is warranted to test its
cross-country measurement invariance. Finally, due to the demands of social desirability,
using self-report measures may not reflect people’s real opinions and feelings [47].
5. Conclusions
Overall, our results show that people from European countries with a high number of
infections and deaths during the COVID-19 pandemic reported different levels of fear and
feelings of loneliness than people from countries with very low death and infection rates.
Our findings support calls for the countries involved to monitor over time the long-term
effects of the COVID-19 pandemic on the individual’s levels of fear and loneliness, given the
rise of infections and deaths in the second half of 2020. Moreover, our results highlight the
fact that future research on the negative health consequences of the COVID-19 pandemic
should examine different age and gender groups separately in order to assess which groups
might be more vulnerable and, consequently, to take actions to help those at most risk.
Analysis of emotional well-being in groups at risk (with mental health issues), may help
to lessen the long term social and economic costs due to the COVID-19 outbreak, and
integrate behavioral health expertise into public health responses to the pandemic [48–50].
Future research on the negative health consequences of the pandemic can build on the
cross-country studies that adopted the fear of COVID scale in several European countries,
such as Italy, Spain, Israel, Norway, and Russia [51–55], which have consistently supported
the importance of assessing the fear of COVID as a relevant clinical outcome among the
general population, in order to assist decision-makers and health practitioners to screen
the most vulnerable groups.
Supplementary Materials: The following are available online at https://www.mdpi.com/1660-460
1/18/5/2586/s1, Table S1: Descriptive statistics of the results of the survey, Table S2: Descriptive
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SURVEY (15–28 April 2020)
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Maintaining everyday life praxis in the time of COVID-19 pandemic measures (ELP-COVID-19 survey). Eur. J. Public Health 2020,
30, 1181–1186. [CrossRef]
Hughes, M.E.; Waite, L.J.; Hawkley, L.C.; Cacioppo, J.T. A Short Scale for Measuring Loneliness in Large Surveys. Res. Aging
2004, 26, 655–672. [CrossRef] [PubMed]
Swami, V.; Barron, D. Translation and validation of body image instruments: Challenges, good practice guidelines, and reporting
recommendations for test adaptation. Body Image 2019, 31, 204–220. [CrossRef]
Klecka, W.R.; Iversen, G.R.; Klecka, W.R. Discriminant Analysis; Sage Publications: Newbury Park, CA, USA, 1980.
Sharma, S. Applied Multivariate Techniques; Wiley: New York, NY, USA, 1996.
Jennrich, R.I. Stepwise discriminant analysis. In Statistical Methods for Digital Computers; Einslein, K., Ralston, A., Wilf, H.S., Eds.;
Wiley: New York, NY, USA, 1977; pp. 76–95.
Gower, J.C.; Cooley, W.W.; Lohnes, P.R. Multivariate Data Analysis. Int. Stat. Rev. 1972, 40, 394. [CrossRef]
Ghasemi, A.; Zahediasl, S. Normality Tests for Statistical Analysis: A Guide for Non-Statisticians. Int. J. Endocrinol. Metab. 2012,
10, 486–489. [CrossRef] [PubMed]
Tabachnick, B.G.; Fidell, L.S. Using Multivariate Statistics; Harper Collins: Northridge, CA, USA, 1996.
King, T.; Hewitt, B.; Crammond, B.; Sutherland, G.; Maheen, H.; Kavanagh, A. Reordering gender systems: Can COVID-19 lead
to improved gender equality and health? Lancet 2020, 396, 80–81. [CrossRef]
Monahan, C.; Macdonald, J.; Lytle, A.; Apriceno, M.; Levy, S.R. COVID-19 and ageism: How positive and negative responses
impact older adults and society. Am. Psychol. 2020, 75, 887–896. [CrossRef] [PubMed]
Jeste, D.V.; Lee, E.E.; Cacioppo, S. Battling the Modern Behavioral Epidemic of Loneliness. JAMA Psychiatry 2020, 77, 553.
[CrossRef]
Bu, F.; Steptoe, A.; Fancourt, D. Who is lonely in lockdown? Cross-cohort analyses of predictors of loneliness before and during
the COVID-19 pandemic. Public Health 2020, 186, 31–34. [CrossRef]
Trad, N.K.; Wharam, J.F.; Druss, B. Addressing Loneliness in the Era of COVID-19. JAMA Health Forum 2020, 1, e200631.
[CrossRef]
Smith, G. Does gender influence online survey participation? A record-linkage analysis of university faculty online survey
response behavior. In ERIC Document Reproduction Service No ED 501717; U.S. Department of Education, Institute of Education
Sciences: Washington, DC, USA, 2008.
Fricker, R.D., Jr.; Schonlau, M. Advantages and Disadvantages of Internet Research Surveys, SAGE Internet Research Methods,
J. Hughes, ed., London: SAGE Publications. Reprinted from Advantages and Disadvantages of Internet Research Surveys:
Evidence from the Literature. Field Methods 2012, 14, 347–367. Available online: http://hdl.handle.net/10945/38734 (accessed on
19 February 2021). [CrossRef]
Sinclair, M.; O’Toole, J.; Malawaraarachchi, M.; Leder, K. Comparison of response rates and cost-effectiveness for a communitybased survey: Postal, internet and telephone modes with generic or personalised recruitment approaches. BMC Med. Res.
Methodol. 2012, 12, 132. [CrossRef]
Smith, B.; Lim, M. How the COVID-19 pandemic is focusing attention on loneliness and social isolation. Public Health Res. Pract.
2020, 30, 3022008. [CrossRef]
Van de Mortel, T.F. Faking it: Social desirability response bias in self-report research. Aust. J. Adv. Nurs. 2008, 25, 40.
Kaslow, N.J.; Friis-Healy, E.A.; Cattie, J.E.; Cook, S.C.; Crowell, A.L.; Cullum, K.A.; Del Rio, C.; Marshall-Lee, E.D.; Lopilato,
A.M.; VanderBroek-Stice, L.; et al. Flattening the emotional distress curve: A behavioral health pandemic response strategy for
COVID-19. Am. Psychol. 2020, 75, 875–886. [CrossRef] [PubMed]
Di Blasi, M.; Gullo, S.; Mancinelli, E.; Freda, M.F.; Esposito, G.; Gelo, O.C.G.; Lagetto, G.; Giordano, C.; Mazzeschi, C.; Pazzagli,
C.; et al. Psychological distress associated with the COVID-19 lockdown: A two-wave network analysis. J. Affect. Disord. 2021,
284, 18–26. [CrossRef] [PubMed]
Soraci, P.; Ferrari, A.; Abbiati, F.A.; Del Fante, E.; De Pace, R.; Urso, A.; Griffiths, M.D. Validation and Psychometric Evaluation of
the Italian Version of the Fear of COVID-19 Scale. Int. J. Ment. Health Addict. 2020, 1–10. [CrossRef]
Martínez-Lorca, M.; Martínez-Lorca, A.; Criado-Álvarez, J.J.; Armesilla, M.D.C.; Latorre, J.M. The fear of COVID-19 scale:
Validation in spanish university students. Psychiatry Res. 2020, 293, 113350.
Iversen, M.M.; Norekvål, T.M.; Oterhals, K.; Fadnes, L.T.; Mæland, S.; Pakpour, A.H.; Breivik, K. Psychometric Properties of the
Norwegian Version of the Fear of COVID-19 Scale. Int. J. Ment. Health Addict. 2021, 1–19. [CrossRef]

Int. J. Environ. Res. Public Health 2021, 18, 2586

54.
55.

12 of 12

Reznik, A.; Gritsenko, V.; Konstantinov, V.; Khamenka, N.; Isralowitz, R. COVID-19 Fear in Eastern Europe: Validation of the Fear
of COVID-19 Scale. Int. J. Ment. Health Addict. 2020, 12, 1–6. [CrossRef] [PubMed]
Bitan, D.T.; Grossman-Giron, A.; Bloch, Y.; Mayer, Y.; Shiffman, N.; Mendlovic, S. Fear of COVID-19 scale: Psychometric
characteristics, reliability and validity in the Israeli population. Psychiatry Res. 2020, 289, 113100. [CrossRef]

